Sample and experiment information
The Corbino device was fabricated from a GaAs/AlGaAs heterostructures with quantum well width 25 nm. The density of two-dimensional electron gas (2DEG) is 4.3 × 10 cm and the mobility is 1.2 × 10 cm V s . The Corbino disc owns an inner diameter of 1.8 mm and an outer diameter of 2.0 mm. In the Corbino geometry, pseudo four-terminal differential conductance 11 −2 was measured. As a result, only longitudinal transport with vanishing of conductance at a quantum Hall state is available and the plateau of Hall resistance is absent. We also fabricated a van der Pauw sample from the same wafer and measured together with the Corbino sample, in order to confirm the filling factors.
The measurement setup of the Corbino sample is shown in Fig. 1(a), and that of the van der Pauw sample is shown in Fig. 1(b) .
The longitudinal conductance of the Corbino sample and the Hall resistance of the van der Pauw sample were measured in the same dilution fridge. The differential measurements were taken using a standard Lock-in technique at 17 Hz with a dc bias applied serving as an in-plane electric field. Between 10 μV and 100 μV, the transport data showed no difference during our test measurement and we used 50 μV for all the final measurements.
The base temperature for this work was 30 mK. Before cooling down to the base temperature, the samples were illuminated by a red light-emitting diode at 4.5 K and 15 μA for 1 h.
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Results
The 2DEG density of the Corbino sample is determined from the SdH oscillations at low magnetic fields ( Fig. 1(c) ). As a result, the filling factors of the minimums in the longitudinal conductance of the Corbino sample can be labeled. In addition, the integer quantum Hall plateaus in the van der Pauw sample ( Fig. 1(b) ) coincide with the vanishing of Corbino longitudinal conductance ( Fig. 1(a) ), which also verified the filling factors we determined from the SdH oscillations. The filling factors of the well-formed minimums of conductance between filling factor 2 and 3 are calculated as 2.671 ± 0.007, 2.540 ± 0.006 and 2.371 ± 0.006.
The most likely FQH states should be 8/3, 5/2 and 7/3. The best quality part of the wafer is used for the Corbino sample, and the chip used for the van der Pauw sample is not as high quality as the Corbino sample, so the fractional plateaus from the van der Pauw sample in the second Landau levels are not fully developed.
The measurements of longitudinal conductance between the filling factor of 2 and 3 were carried out at different temperatures, as shown in Fig. 2(a) . The temperature evolution of FQH states is observed with a deeper dip at a lower temperature. The center of the 5/2 state in magnetic field is determined from the dip of the longitudinal conductance at relatively high temperature, which is 6.992 ± 0.005 T (Fig. 2(b) ). From the relation at 6.992 T, the energy gap of the 5/2 FQH state can be calculated as 189 mK from the fitting of conductance versus reciprocal of temperature, as shown in Fig. 2(c) . observed at the magnetic field center of the 5/2 state. Similar measurements were also carried out at different magnetic fields around the filling factor 5/2, and we did not observe a stability enhancement of the 5/2 state from the weak in-plane electric fields in this work.
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Discussions
The predicted enhancement of the 5/2 FQH state under weak inplane electric field was not observed in our experiment with an excitation of 50 μV, which may result from the following reasons. Firstly, the electron temperature in this work may be not low enough to compare with the theory which assumes zero temperature. Secondly, the predicted enhancement might be weaker than the experimental signal to noise ratio, or the critical electric field corresponding to enhancement is smaller than our finest voltage scan step 0.5 μV. Thirdly, the experimental setup may not exactly represent the theoretical model. In the theoretical model, the Corbino disc's center ohmic contact is treated as a mathematical point, which means the electric fields are non-zero in most region of disc, while the central contact in this experiment has to occupy a finite area. Besides, the random disorder in a real sample and the unavoidable roughness of the ring boundary may cause the rotational asymmetry of the disc.
The inversion symmetry in radial direction is lack in Corbino geometry, and the effect of the electric field should depend on the field polarity as expected in [36] . However in this work, the stability of the 5/2 state exhibits same feature in both polarities, which may come from the large size of central contact and narrow width of Corbino ring. In a theoretical study on the 5/2 state with Corbino geometry [39], the phase diagram has been explored with respect to confining strength and Landau level mixing, and the stripe phase is proposed near the Pfaffian and anti-Pfaffian state. Since the electric field serves to rearrange the density distribution, a non-uniform stripe state is a potential candidate competing with the Pfaffian state. In addition, the width of the Corbino disc is 0.2 mm, 2 orders of magnitude larger than typical QPC where quasi-particle tunneling can be induced between counter-propagating edge currents, which should exclude the effects of edge states in this experiment.
For the temperature dependence of stability of the 5/2 state, in most cases it obeys the monotonic tendency as the conductance increases with more thermal excitation. However, in Fig. 4(b) , (e) and (f), with the deviated magnetic field, the differential conductance at near-zero electric field exhibits a maximum at 50 mK as a function of temperature. Hence the stability of the 5/2 state under electrical field is not monotonic as a function of temperature, which argues that the electric fields play more roles in the stability of the 5/2 state than simply causing a heating effect.
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Conclusion
In summary, a 5/2 FQH state in a Corbino disc is demonstrated experimentally, which enables further works such as thermopower measurement using the Corbino geometry. The filling factor is confirmed by the van der Pauw sample fabricated from the same wafer. The stability of the 5/2 FQH state is explored with in-plane electric fields. At weak electric fields, the theoretical prediction of enhancement of the 5/2 state is not observed with our experiment conditions.
